Abstract: The presence of deeply horizontally impacted lower second and third molars is unusual. The arrested eruption of the lower second and third molars can determine disturbances of mastication and aesthetics. Moreover, an increased risk of caries in the distal side of the first lower molar is possible. Different therapeutic approaches could be proposed for second and third molar impaction and malposition. In this article, we report the management and the outcome of the surgical treatment of a patient with impacted mandibular second and third molars. T he impaction of mandibular second molars is a rare complication in tooth eruption. The presence of deeply horizontally impacted lower second and third molars is even more unusual.
1
The arrested eruption of the lower second and third molars can determine disturbances of mastication and aesthetics. Moreover, an increased risk of caries in the distal side of the first lower molar is possible. 2 Indeed, orthodontic treatment, transplantation, and extraction of impacted second molars have been suggested to avoid potential damage to the first molar root. 3 In this article, we report the management and the outcome of the surgical treatment of an unusual case of impacted mandibular second and third molars.
CLINICAL REPORT
A 19-year-old woman with an unremarkable medical history was referred by her general dentist to the Division of Maxillofacial Surgery, University of Torino, Turin, Italy, for the management of his impacted mandibular second and third molars. During a clinical intraoral examination, we noticed the presence of a horizontally inclined tooth on the left side of the lower arch, distal to the first molar. A panoramic radiograph showed that the left mandibular second molar was deeply impacted horizontally, with the mesial cusps below the first molar's root apexes. The left mandibular third molar laid above and parallel to the second molar. The panoramic radiograph also showed the presence of unerupted teeth Nos. 18, 25, 27, 28, and 38 (Fig. 1) . Computed tomographic scans of the mandible revealed the relationship of the inferior alveolar canal with the second molar (Figs. 2 and 3) .
Surgical intervention was performed under local anesthesia. Local nerve-block anesthesia of the inferior dental, lingual, and buccal nerves was induced with 2 capsules of 1.8 mL of 2% mepivacaine containing 1:100,000 adrenalin (Carboplyina; Dentsply Italia, Rome, Italy). The left mandibular second and third molars were extracted using a mucoperiosteal vestibular flap that was limited to the first molar, lifting a full-thickness flap. The osteotomy necessary to visualize the impacted third molar was performed using a tungsten carbide bur mounted on a high-speed handpiece (Fig. 4) . To minimize the quantity of bone removed, the third molar was sectioned into 2 parts with a carbide fissure bur mounted on a highspeed handpiece (Fig. 5 ). After sectioning, the 2 fragments were removed (Fig. 6) . Successively, another osteotomy was performed to approach the impacted second molar (Fig. 7) . The second molar also was sectioned into 2 parts with a carbide fissure bur mounted on a high-speed handpiece (Fig. 8) . The 2 fragments of the second molar were removed. The remaining socket was rinsed with physiological saline. We decided to fill it with granular calcium sulfate (NewPlaster NP170; ClassImplant, Rome, Italy) to help bone regeneration in the obtained socket ( Postoperative instructions and use of the prescribed drugs were explained orally and also on a printed sheet of paper that was given FIGURE 1. Panoramic radiograph showing deeply horizontally impacted left mandibular second and third molars. Unerupted teeth Nos. 18, 25, 27, 28, and 38 can be observed, too.
to the patient. Beginning the day after surgery, patients rinsed twice daily with 0.20% chlorhexidine solution for 10 days. The sutures were removed 10 days later. On the tenth day after the intervention, the patient did not complain of pain, and he showed neither parestesia nor anesthesia in the region of the chin. No sign of infection was observed. The patient was clinically and radiologically monitored during the year after the surgery. Six months after the intervention, a panoramic radiograph showed bone healing and regeneration in the surgical site (Fig. 10) .
DISCUSSION
According to the classification by Andreasen and Kurol, 4 the absence of eruption of the second molar could be caused by 3 events: impaction, primary retention, and secondary retention.
Impaction of the second molar is usually determined by a physical obstacle because of lack of space, odontomas, supernumerary teeth, odontogenic tumors, giant cell fibromatosis in the eruption line, and collision between the follicles of the second and third molars. However, the third molar cannot be considered as a cause of lower second molar impaction. Indeed, it is not involved in either the time or in the path of the eruption of the lower second molar. As García-Calderón et al 2 stated, simply extracting it does not lead to the proper eruption of an impacted second molar. An ectopic eruption pathway could also be considered as a cause of the impaction of the second molar.
The eruption of the second molar arrested before the rupture of the gum is called primary retention. It is usually due to unknown causes. In some cases, it is observed in patients affected by syndromes with a compromised osteoclastic activity. 5 Finally, secondary retention is the cessation of the eruption after gingival rupture, without the presence of a physical obstacle. This event is more common than primary retention, and it is determined by ankylosis, especially in the interradicular zone. 6 Vedtofte et al 7 showed that in patients with arrested eruption of the lower second and third molars, morphological anomalies in the dentition occur more frequently than in other dentitions; the retention of single teeth would be not only a local deviation but, probably, also part of an extended deviant developmental disorder. In fact, in our patient, the presence of various unerupted and malpositioned teeth (18, 25, 27, 28, and 38) was observed.
In this case, different therapeutic approaches could be proposed for second and third molar impaction and malposition: surgical removal of the third molar, surgical exposure of the second molar, and positioning of the orthodontic buttons for traction and to force its proper eruption; surgical removal of the third molar and transplantation of the second molar in a correct position; surgical removal of the second molar and replacement of the third molar in a correct position; and surgical extraction of both the second and third molars. 1 The most successful therapeutic option could be orthodontic, 2 although it cannot be used in the deeper impacted second molars, as in this case. An orthodontic movement of the second molar was excluded because of the lack of supporting bone and the deep impaction of the tooth. Moreover, the arc of rotation in the repositioning should be less than 90 degrees because if it were more than this, the possibilities of postsurgical pulp revascularization would decrease. 2 As Vedtofte et al 7 and Magnusson and Kjellberg 1 stated, it is important to diagnose arrested eruption of the permanent lower second molar as early as possible because orthodontic treatment at a late stage could be complicated and present difficult clinical problems. Indeed, the apexes of the involved teeth could already be closed. Therefore, deep impaction and advanced age of the diagnosis are the factors associated with a poor result of the treatment. In this case, transplantation or surgical repositioning were not possible because of the deep impaction of the teeth and the lack of supporting bone. Therefore, the surgical removal of the second and third left mandibular molars was decided. Preoperative assessment of surgical difficulty is fundamental to correctly plan the extraction of impacted third molars. 8 In this case, it was extremely important to assess the various elements that could influence the extraction, such as relative depth, angulation and form of the root, number of roots, relationship of the tooth to the ramus, proximity to the mandibular canal, and lack of periodontal membrane space. We decided to section both the second and third molars to limit the bone removal that was however necessary because of the position of the 2 impacted teeth.
Great attention was paid not to damage the inferior alveolar nerve and not to cause iatrogenic mandibular fracture. On the tenth day after the intervention, the patient showed neither paresthesia FIGURE 6. Two fragments of the third molar were removed. 
CONCLUSIONS
The arrested eruption of the mandibular second and third molars is an extremely rare condition. Different therapeutic options should be considered. In this case, we decided to perform the surgical removal of the 2 molars because of the age of the patient, the deep impaction of the second molar, and the lack of supporting bone.
Unfortunately, because of the rarity of this clinical finding and the great clinical diversity, it is difficult to propose clinical procedure protocols. This, as García-Calderón et al 2 suggested, is not helped by the difficulty in distinguishing between primary and secondary retention and impaction.
